Calcineurin potentiates the activation of procaspase-3 by accelerating its proteolytic maturation.
We have previously shown that procaspase-3 exists in a high molecular weight complex in neonatal rat brain. Here, we purify and identify the protein that interacts with procaspase-3 from rat neonatal cortex. We searched binding proteins to procaspase-3 from a cytosolic extract of neonatal rat brain using chromatogram, two-dimensional gel electrophoresis, and far Western immunoblot. Analysis by tandem mass spectrometry identified the protein as a regulatory subunit of calcineurin (calcineurin B). Overexpression of calcineurin B in HEK293 cells potentiated processing of caspase-3 and apoptosis triggered by tumor necrosis factor-alpha and cycloheximide treatment. In a cell-free system, overexpression of calcineurin B in HEK293 cells markedly increased processing of caspase-3 by cytochrome c. Immunodepletion of calcineurin B from cytosolic extracts from Jurkat cells decreased processing of caspase-3 by cytochrome c. Knockdown of calcineurin B by RNA interference resulted in reduced apoptosis in HEK293 cells but not in caspase-3-deficient MCF-7 cells. These results suggest that calcineurin B potentiates the activation of procaspase-3 by accelerating its proteolytic maturation.